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Nonsteroidal anti inflammatory drugs which are widely used by elderly 

patients. It have undesirable side effect including ulcers, bleeding, 

kidney failure and raised risk of heart and stroke. Mechanism of action, 

prolonged exposure to any class of non steroidal anti inflammatory 

drugs has been shown to have potential adverse effects on 

cardiovascular events in patients with or without pre existing 

cardiovascular conditions, depending on the duration and dosage of 

these drugs. Patient which having pre-existing coronary artery disease, 

hypertension, and history of stroke are at the higher risk of 

cardiovascular disease after taking non steroidal anti inflammatory 

drugs. The use of non steroidal anti inflammatory drugs with other 

antiplatelet drugs (except aspirin) increased the rate of cardiovascular 

events.Cyclooxygenase-2 inhibition results in a reduction of 

prostaglandin synthesis and is associated with both anti natriuretic and 

vasoconstrictor effects. Inhibition of cyclooxygenase-2 may lead to 

reductions in both prostagladinE2 and prostacyclin. Inhibition of 

ProstaglandinE2 may promote an acute relative reduction in daily 

urinary sodium excretion. The kidneys in patients with normal kidney 

function will tend to increase sodium excretion to compensate for the 

antinatriuretic effects of the Cyclooxygenase-2 selective inhibitor or 

Non steroidal anti inflammatory drug to maintain homeostasis of 

sodium balance. This phenomenon occurs in lack of a elevation in 

blood pressure or sustained rise in plasma volume. Suppression of the 

Cyclooxygenase -2–dependent formation of prostaglandinI2 by the 

coxibs might influence in patients to myocardial infarction or 

thrombotic stroke. Thus, reduction in prostaglandinI2 formation, lead to 

a expected elevation of blood pressure, accelerate atherogenesis, 

patients receiving coxibs to an exaggerated thrombotic response to the 

rupture of an atherosclerotic plaque. 

 
Copy Right, IJAR, 2018,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
NSAID’S which are widely used by elderly patients. The beneficial and harmful effect of  NSAID’S are related 

primarily to their holding back of PG synthesis
1
.Although prostaglandin have both vasodilator and vasoconstrictor 
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action. The net effect of NSAID are to elevate systemic vascular resistance thereby, lower renal perfusion in affected 

individuals
2
.NSAIDS also have undesirable side effect including ulcers ,bleeding, kidney failure and raised risk of 

heart and stroke
3,4.

one of the mechanism which related to the adverse effect of NSAIDs is the generation of 

oxidative stress. Cyclooxyenase (COX)-2 selective inhibitors are developed to create a new class of NSAID’S with 

properties similar to those of non selective NSAIDS
5.
Recent evidence suggest that some doses of the COX-2 

selective inhibitors and some traditional NSAID’S are associated with superior risk of adverse cardiovascular 

events. 

 

Types Of Nsaid:- 
NSAID can be classified according to their mechanism of action. Ibuprofen and naproxen involve in non selective 

NSAID, inhibit both cyclooxygenase-1(COX-1) and cyclooxygenase-2(COX-2) enzymes. Second class of NSAIDs 

(celecoxib and rofecoxib) called COX-2 selective inhibitors targets only the COX-2 pathway. During the 

administration of NSAIDs COX selectivity considered as a determining factor. Another class of semiselect ive 

NSAIDs (indomethacin, meloxicam, and diclofenac) have a higher affinity towards COX-2 but have a tendency to 

inhibit the COX-1 pathway also 
6
.However, rather than mechanism of action, prolonged exposure to any class of 

NSAIDs has been shown to have potential adverse effects on cardiovascular events in patients with or without pre 

existing cardiovascular conditions, depending on the duration and dosage of these drugs. Patient which having pre-

existing coronary artery disease, hypertension, and history of stroke are at the higher risk of cardiovascular disease 

after taking NSAIDS
7, 8

.The raised selectivity of COX-2 has reported high risk of CVD
9, 10

.
 

 

Mechanism Of Nsaids:- 

The COX-1 isoform is appeared in most tissues which regulates the synthesis of prostaglandins (PGs). COX-1 is the 

unique form of the enzyme immature platelets which also be seen in the vascular endothelium, the gastrointestinal 

epithelium, brain, spinal cord, and kidney. The COX-2 isoform plays an key role in induction of inflammation in 

response to injury, as well as later repair of inflammation. During angiogenesis, wound healing and in a variety of 

epithelial cells cancer, COX-2 may be induced by bacterial endotoxins, cytokines, growth factors which expressed 

in atherosclerotic plaques.
10, 11

. NSAIDS drugs competitively inhibit the cyclo-oxygenase enzyme (subtypes COX-1 

and COX-2), lead to inhibition of PGS and thromboxane (TX) synthesis in peripheral tissues and nerves. PGs 

regulate a number of physiological functions including gastric mucosal protection, vasodilatation and platelet 

adhesion. 

 

Cardiovascular Disease (Cvd) Induced By Nsaids:- 

According to CVD related outcomes in patients enrolled in the REACH (Reduction of Atherothrombosis for 

Continued Health) registry showed that in patients using NSAIDs having the risk of stable atherothrombosis, 

myocardial infarction and cerebrovascular conditions. Also the use of NSAIDs with other antiplatelet drugs (except 

aspirin) increased the rate of cardiovascular events like cardiovascular death, myocardial infarction, and 

stroke
5
.Although a few studies suggest that COX selectivity does not seem to be a determining factor for myocardial 

infarction 
9,12

. Several studies suggest that coxibs elevate the risk of CVD compared to non selective NSAIDs. 
13-

14
.The main risk of cardiovascular events associated with COX-2 inhibitors was an increased risk of myocardial 

infarction
15

. Three coxibs — celecoxib, rofecoxib, and valdecoxib — have been approved for use by the FDA; a 

fourth, etoricoxib, has been approved by the European Regulatory authority and fifth lumiracoxib are currently 

under consideration for FDA approval. Rofecoxib has now been withdrawn from the market by Merck. This action 

was taken because of incidence of serious thromboembolic adverse events in the group receiving 25 mg of rofecoxib 

per day as compared with the placebo group. Blood pressure was elevated in patients in the rofecoxib group early in 

the course of the study, but the incidence of myocardial infarction and thrombotic stroke in the two groups began to 

reduce after a year or more of treatment. Suppression of the COX-2–dependent formation of prostaglandinI2 by the 

coxibs might influenced in patients to myocardial infarction or thrombotic stroke. Thus, reduction in prostaglandinI2 

formation, lead to a expected elevation of blood pressure, accelerate atherogenesis, patients receiving coxibs to an 

exaggerated thrombotic response to the rupture of an atherosclerotic plaque. In a clinical trial, celecoxib was 

differentiated with Ibuprofen or diclofenac
16,17

. In a report, celecoxib appeared as having a more encouraging 

gastrointestinal-side-effect profile, and no increase in cardiovascular risk was revealed. In a study which on the 

patients undergoing coronary-artery bypasses grafting,treatments with the valdecoxib prodrug, parecoxib was head 

to a cluster of cardiovascular events, and the drug was rejected by the FDA. More over, several semi selective 

NSAIDs like diclofenac and meloxicam and non selective NSAIDs including naproxen and ibuprofen have also 

been shown a hike in the incidences of CVD. Diclofenac enhance the occurrences of myocardial infarction and 

stroke even at lower doses of <150mg/day compared to naproxen at doses of >1000mg/day
18

.Naproxen reduces 
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cardiovascular events than other commonly used NSAIDs,  because it pretend the activity of acetylsalicylic acid 

(aspirin) by obstructing cyclooxygenase platelet thromboxane B2
19

 .Aspirin is the only known NSAID which has 

antithrombotic activity through the inhibition of platelet aggregation in the artery of the heart thereby exhibiting 

cardio protective effects. 

 

Cox Inhibitors In Patients With Hypertension:- 

Co administration of NSAIDs or COX-2 selective inhibitors with antihypertensive agents is q common
20

.The 

NSAID’S such as ibuprofen, indomethacin, and naproxen could increase mean arterial pressure by as much as 5 to 6 

mm Hg in hypertensive patients
21-23

. Sustained BP elevations in the elderly are associated with increases in the risk 

of both ischemic and hemorrhagic stroke, congestive heart failure, and ischemic cardiac events
24-26

. COX-2 

inhibition results in a reduction of PG synthesis and is associated with both anti natriuretic and vasoconstrictor 

effects. Inhibition of COX-2 may lead to reductions in both PGE2 and prostacyclin. Inhibition of PGE2 may 

promote an acute relative reduction in daily urinary sodium excretion
27-29

 .With in a few days, the kidneys in patients 

with normal kidney function will tend to increase sodium excretion to compensate for the antinatriuretic effects of 

the COX-2 selective inhibitor or NSAID to maintain homeostasis of sodium balance. This phenomenon occurs in 

lack of a elevation in BP or sustained rise in plasma volume
30, 31

. The NSAIDs and COX-2 selective inhibitors may 

impair the vasodilatory benefits of prostacyclin due to water and sodium imbalance. Loss of this mechanism of 

vasodilatation in the face of numerous vasoconstrictors (eg, angiotensin 2, nor epinephrine, and endothelin) may 

potentially lead to increases in systemic vascular resistance and, subsequently, to increases in mean arterial pressure. 

 

Conclusion:- 
Mechanism of action, prolonged exposure to any class of NSAIDs has been shown to have potential adverse effects 

on cardiovascular events in patients with or without pre existing cardiovascular conditions, depending on the 

duration and dosage of these drugs. Patient which having pre-existing coronary artery disease, hypertension, and 

history of stroke are at the higher risk of cardiovascular disease after taking NSAIDS. The co-administration of 

NSAID’S and anti hypertensives shows mild elevation in blood pressure. The use of NSAIDs with other antiplatelet 

drugs (except aspirin) increased the rate of cardiovascular events like cardiovascular death, myocardial infarction, 

and stroke.  
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